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What is "Exposure?"
• How close are you to the "danger zone"?
• Physical exposure -generally arm's length
• Environmental exposure -could be everyone in facility.
________________________________________________________________________ ________________________________________________________________________ ________________________________________________________________________
It takes a hazard and someone exposed to the hazard to produce an accident.
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It's important to write an inspection report that effectively "sells" management on corrective actions. The following inspection report format is designed to give management useful information describing hazards and "bottom line" costs/benefits needed to justify corrective actions. See the example in the appendix. 
Writing Effective Inspection Reports

Report Identified Hazards
• Watch your language. Is the report considered a "concern" or a "complaint?"
• Keep the process simple. How can we do that?
• Recognize employees who report hazards. Soon, certain, significant, sincere
How can we most effectively recognize employees for reporting hazards?
_____________________________________________________________________ _____________________________________________________________________ _____________________________________________________________________
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Incident/Accident Analysis
Steps for conducting an incident/accident analysis
Step 1 -_________________________________________
Step 2 -_________________________________________
Step 3 -_________________________________________
Step 4 -_________________________________________
Step 5 -_________________________________________
Step 6 -_________________________________________
Gather information
Analyze the facts Implement Solutions
Secure 
Be ready when accidents happen
When a serious accident occurs in the workplace, everyone will be too busy dealing with the emergency at hand to worry about putting together an investigation plan, so now... before the accident occurs... is the time to develop effective accident investigation procedures. They should include as a minimum procedures that:
1. Write a clear policy statement.
2. Identify those authorized to notify outside agencies (fire, police, etc.)
3. Designate those responsible to investigate accidents.
4. Train all accident investigators.
5. Establish timetables for conducting the investigation and taking corrective action.
6. Identify those who will receive the report and take corrective action.
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Weed out the causes of injuries and illness
Direct Cause of Injury
• Always the harmful transfer of energy.
• Kinetic, thermal, chemical, etc.
• Contact with, exposure to, etc. Any way you look at it, system design is the key to effective safety.
_______________________________
_______________________________ _______________________________
Surface Causes of the Accident
If design is flawed, yet perfectly implemented, the system fails. If design is perfect, yet implementation is flawed, the system fails as a result of design flaws in other related processes.
Any way you look at it, system design is the key to effective safety.
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Probability. The probability describes the likelihood that an injury or accident will occur if an employee is exposed to the danger point.
• Unlikely (U) -Factors considered indicate it would be unlikely that an accident could occur.
• Likely (L) -Factors considered indicate it would be likely that an accident could occur.
• Highly Likely (H) -Factors considered indicate it would be very likely that an accident could occur.
Severity.
The severity of an accident should be based on the degree of injury or illness that is reasonably predictable. Severity may also be expressed as a rating.
• Minor injury/Illness (M). Described by OSHA as "Other Than Serious Physical Harm" -The victim will most likely be able to continue working in the same job at the same level of proficiency.
• Serious Injury/Illness (S). Described by OSHA as "Serious Physical Harm" -The victim will most likely not be able to continue working in the same job at the pre-injury level of proficiency.
• Death (D). The victim will most likely suffer a fatal injury or illness.
Analyze Probability and Severity to Determine Risk
It's extremely valuable, when writing an effective inspection report, to include estimates of the risk a hazard imposes on employees. Risk may be thought of as the sum of the probability and severity of a potential accident.
Team Exercise: List factors that will increase the probability and severity of an injury. 
Engineering Controls
Engineering controls consist of substitution, isolation, ventilation, and equipment modification. These controls focus on the source of the hazard, unlike other types of controls that generally focus on the employee exposed to the hazard. The basic concept behind engineering controls is that, to the extent feasible, the work environment and the job itself should be designed to eliminate hazards or reduce exposure to hazards.
Engineering controls are based on the following broad principles:
1. If feasible, design the facility, equipment, or process to remove the hazard and/or substitute something that is not hazardous or is less hazardous.
• Redesigning, changing, or substituting equipment to remove the source of excessive temperatures, noise, or pressure;
• Redesigning a process to use less toxic chemicals;
• Redesigning a work station to relieve physical stress and remove ergonomic hazards; or
• Designing general ventilation with sufficient fresh outdoor air to improve indoor air quality and generally to provide a safe, healthful atmosphere.
2. If removal is not feasible, enclose the hazard to prevent exposure in normal operations.
• Complete enclosure of moving parts of machinery;
• Complete containment of toxic liquids or gases;
• Glove box operations to enclose work with dangerous microorganisms, radioisotopes, or toxic substances; and
• Complete containment of noise, heat, or pressure-producing processes.
3. Where complete enclosure is not feasible, establish barriers or local ventilation to reduce exposure to the hazard in normal operations. Examples include:
• Ventilation hoods in laboratory work;
• Machine guarding, including electronic barriers;
• Isolation of a process in an area away from workers, except for maintenance work;
• Baffles used as noise-absorbing barriers; and
CONTROLLING HAZARDS Hazard + Exposure Accident Hazard + Exposure Accident
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Management Controls
Any procedure which significantly limits daily exposure by control or manipulation of the work schedule or manner in which work is performed is considered a means of management control.
Management controls may result in a reduction of exposure through such methods as changing work habits, improving sanitation and hygiene practices, or making other changes in the way the employee performs the job. The use of personal protective equipment is not considered a means of management control.
1. Some of these general practices are very general in their applicability. They include housekeeping activities such as:
• Removal of tripping, blocking, and slipping hazards;
• Removal of accumulated toxic dust on surfaces; and
• Wetting down surfaces to keep toxic dust out of the air.
2. Other safe work practices apply to specific jobs in the workplace and involve specific procedures for accomplishing a job. To develop these procedures, you conduct a job hazard analysis.
3. Measures aimed at reducing employee exposure to hazard by changing work schedules. Such measures include:
• Lengthened rest breaks,
• Additional relief workers,
• Exercise breaks to vary body motions, and 
Control hazards with effective education and training
Safety education tells why safe practices and procedures are important. Education explains the natural consequences (hurt) and system consequences (discipline) that result from unsafe behavior.
Training explains how to perform safe behaviors and procedures.
Why is it important to educate as well as train all employees? _____________________________________________________________ _____________________________________________________________
How do we know safety education and training has been effective? _____________________________________________________________ _____________________________________________________________
If it isn't in writing…it didn't get done…
Sample training certification for specific tasks Trainee certification. I have received on-the-job training from the trainer listed below on those subjects below (or on other side of sheet):
• [list procedure(s)__________________________________________________
• [list practice(s)____________________________________________________
• [related policies, rules, accountabilities]________________________________
This training has provided me adequate opportunity to practice to determine and correct skill deficiencies. I understand that performing these procedures/practices safely is a condition of employment. I fully intend to comply with all safety and operational requirements discussed. I understand that failure to comply with these requirements may result in progressive discipline (or corrective actions) up to and including termination.
___________________________________ _____________________ (Trainee) (Date)
Trainer certification. I conducted on-the-job training on the subjects for the trainee(s) listed above. I explained procedures/practices and policies, answered all questions, observed practice, and tested each trainee individually. I have determined that the trainee(s) listed above has/have adequate knowledge and skills to safety perform these procedures/practices. This training has provided me adequate opportunity to practice to determine and correct skill deficiencies. I understand that performing these procedures/practices safely is a condition of employment. I fully intend to comply with all safety and operational requirements discussed. I understand that failure to comply with these requirements may result in progressive discipline (or corrective actions) up to and including termination.
Trainer certification. I conducted on-the-job training on the subjects for the trainee(s) listed above. I explained procedures/practices and policies, answered all questions, observed practice, and tested each trainee individually. I have determined that the trainee(s) listed above has/have adequate knowledge and skills to safety perform these procedures/practices.
___________________________________ _____________________ (Trainer) (Date)
Personal Protective Equipment (PPE)
When exposure to hazards cannot be engineered completely out of normal operations or maintenance work, and when safe work practices and administrative controls cannot provide sufficient additional protection from exposure, personal protective clothing and/or equipment may be required.
PPE includes such items as:
Face 
Interim Measures
When a hazard is recognized, the preferred correction or control cannot always be accomplished immediately. However, in virtually all situations, interim measures can be taken to eliminate or reduce worker risk. These can range from taping down wires that pose a tripping hazard to actually shutting down an operation temporarily. The importance of taking these interim protective actions cannot be overemphasized. There is no way to predict when a hazard will cause serious harm, and no justification to continue exposing workers unnecessarily to risk. An essential part of any day-to-day safety and health effort is the correction of hazards that occur in spite of your overall prevention and control program. Documenting these corrections is equally important, particularly for larger sites.
Documentation is important because:
• It keeps management and safety staff aware of the status of long-term correction items;
• It provides a record of what occurred, should the hazard reappear at a later date; and • It provides timely and accurate information that can be supplied to an employee who reported the hazard.
Effective Maintenance Processes
What two general types of maintenance processes are needed?
1. Preventive maintenance to make sure equipment and machinery operates safely and smoothly.
2. Corrective maintenance to make sure equipment and machinery gets back into safe operation quickly.
How can we make sure corrective maintenance is completed quickly? ____ 20. The organization has an effective plan for providing competent emergency medical care to employees and others present on the site.
_________________________________________________________________________________ _________________________________________________________________________________
____ 21. An early-return-to-work program is in place at the facility.
Plan evaluation
Team Exercise: Discuss the processes your organization uses to evaluate the safety management system.
__________________________________________________________________________ __________________________________________________________________________ __________________________________________________________________________ __________________________________________________________________________
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Continual improvement
Consider how the change you propose will impact all elements of the safety management system.
An effective safety management system model includes at least seven critical elements: As you can see, the hazard identification and control program primarily addresses Element 4. However, it's critically important that all seven elements above be applied in support of the program. 
Successful change requires effective design and implementation
437-001-0765 Rules for Workplace Safety Committees.
The purpose of a safety committee is to bring workers and management together in a non-adversarial, cooperative effort to promote safety and health in each workplace. A safety committee assists the employer and makes recommendations for change.
Hazard assessment and control.
The safety committee can assist the employer in evaluating the employer's accident and illness prevention program, and make written recommendations to improve the program where applicable. Additionally, the safety committee can:
• Establish procedures for workplace inspections by the safety committee inspection team to locate and identify safety and health hazards
• Conduct workplace inspections at least quarterly; and
• Recommend to the employer how to eliminate hazards and unsafe work practices in the workplace
The inspection team can include employer and employee representatives and can document in writing the location and identity of the hazards and make recommendations to the employer regarding correction of the hazards.
Quarterly inspections of satellite locations can be conducted by the committee team or by a person designated at the location.
Mobile work sites or locations and activities which do not lend themselves to a quarterly schedule can be inspected by a designated person as often as OSHA occupational safety and health rules require and/or the committee determines is necessary.
The person designated to carry out inspection activities at the locations can be selected by the employer and can receive training in hazard identification in the workplace.
• Safety and health planning. The safety committee can establish procedures for the review of all safety and health inspection reports made by the committee. Based on the results of the review, the committee can make recommendations for improvement of the employer's accident and illness prevention program.
• Accountability. The safety committee can evaluate the employer's account-ability system and make recommendations to implement supervisor and employee accountability for safety and health.
• Accident investigation. The safety committee can establish procedures for investigating all safety-related incidents including injury accidents, illnesses and deaths. This rule can not be construed to require the committee to conduct the investigations.
This material is for training use only 1. Acceleration. When we speed up or slow down too quickly.
2. Vibration/Noise. Produce adverse physiological and psychological effects.
3. Toxics. Toxic to skin and internal organs.
4.
Radiation. Non-ionizing -burns. Ionizing destroys tissue.
5.
Ergonomics. Lifting, lowering, pushing, pulling, twisting.
6. Pressure. Increased pressure in hydraulic and pneumatic systems.
7.
Mechanical. Pinch points, sharp points and edges, weight, rotating parts, stability, ejected parts and materials, impact.
8. Heat/Temperature. Extremes in either can cause trauma, illness.
9. Flammability/Fire. In order for combustion to take place, the fuel and oxidizer must be present in gaseous form.
10.
Explosives. Explosions result in large amounts of gas, heat, noise, light and over-pressure.
11. Electrical contact. Exposure to electrical current.
12. Chemical reactions. Chemical reactions can be violent, can cause explosions, dispersion of materials and emission of heat.
13. Biologicals. Primarily airborne and bloodborne viruses. To help educate decision-makers about the natural consequences of the hazard you have identified, it's important to describe the type of accident that might result if corrective actions aren't taken.
Inspect to Identify Hazards Types
Struck-by.
A person is forcefully struck by an object. The force of contact is provided by the object.
Struck-against.
A person forcefully strikes an object. The person provides the force or energy.
Contact-by.
Contact by a substance or material that, by its very nature, is harmful and causes injury.
Contact-with.
A person comes in contact with a harmful substance or material. The person initiates the contact.
Caught-on.
A person or part of his/her clothing or equipment is caught on an object that is either moving or stationary. This may cause the person to lose his/her balance and fall, be pulled into a machine, or suffer some other harm.
Caught-in.
A person or part of him/her is trapped, or otherwise caught in an opening or enclosure.
Caught-between.
A person is crushed, pinched or otherwise caught between a moving and a stationary object, or between two moving objects.
Fall-To-surface. A person slips or trips and falls to the surface he/she is standing or walking on.
Fall-To-below. A person slips or trips and falls to a level below the one he/she was walking or standing on.
Over-exertion.
A person over-extends or strains himself/herself while performing work.
Bodily reaction. Caused solely from stress imposed by free movement of the body or assumption of a strained or unnatural body position. A leading source of injury.
Over-exposure. Over a period of time, a person is exposed to harmful energy (noise, heat), lack of energy (cold), or substances (toxic chemicals/atmospheres).
Inspect to identify potential accidents
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More about OSHA policy on employee exposure and hazard abatement Proximity to the Hazard. The analyst should fully document exposure for every apparent incident/accident and the proximity of workers to the point of danger of the operation.
Observed Exposure. Employee exposure is established if anyone witnesses, observes, or monitors exposure of an employee to the hazardous or suspected hazardous condition. Where a standard requires engineering or management controls (including work practice or scheduling controls), employee exposure exists regardless of the use of personal protective equipment.
Unobserved Exposure. Where employee exposure was not observed, witnessed, or monitored by another employee or manager, employee exposure is established if it is determined through witness statements or other evidence that exposure to a hazardous condition occurred, continues to occur, or could recur.
In fatality/catastrophe (or other "accident") investigations, employee exposure is established if the investigator determines, through written statements or other evidence, that exposure to a hazardous condition occurred at the time of the accident.
In other circumstances where the investigator determines that exposure to hazardous conditions has occurred in the past, such exposure may serve as the basis for a violation when employee exposure has occurred in the previous six months.
Potential Exposure. The possibility that an employee could be exposed to a hazardous condition exists when the employee can be shown to have access to the hazard. Potential employee exposure could include one or more of the following:
• When a hazard has existed and could recur because of work patterns, circumstances, or anticipated work requirements and it is reasonably predictable that employee exposure could occur.
• When a safety or health hazard would pose a danger to employees simply by employee presence in the area and it is reasonably predictable that an employee could come into the area during the course of the work, to rest or to eat at the jobsite, or to enter or to exit from the assigned workplace.
• When a safety or health hazard is associated with the use of unsafe machinery or equipment or arises from the presence of hazardous materials and it is reasonably predictable that an employee could use the equipment or be exposed to the hazardous materials in the course of work.
Hazard vs Abatement. OSHA does not mandate a particular hazard abatement measure, but only requires an employer to render the workplace free of certain hazards by any feasible and effective means which the employer wishes to utilize. For example:
• Employees doing sanding operations may be exposed to the hazard of fire caused by sparking in the presence of magnesium dust. One of the abatement methods may be training and supervision. The "hazard" is the exposure to the potential of a fire; it is not the lack of training and supervision.
• In a hazardous situation involving high pressure gas where the employer has failed to train employees properly, has not installed the proper high pressure equipment, and has improperly installed the equipment that is in place, there are three abatement measures which the employer failed to take; there is only one hazard (viz., exposure to the hazard of explosion due to the presence of high pressure gas) and hence only one general duty clause citation.
Foreseeable Hazards. The hazard for which OSHA issues a citation must be reasonably foreseeable. All the factors which could cause a hazard need not be present in the same place at the same time in order to prove foreseeability of the hazard; e.g., an explosion need not be imminent. Fore example:
• If combustible gas and oxygen are present in sufficient quantities in a confined area to cause an explosion if ignited but no ignition source is present or could be present, no OSHA violation would exist. If an ignition source is available at the workplace and the employer has not taken sufficient safety precautions to preclude its use in the confined area, then a foreseeable hazard may exist.
It is necessary to establish the reasonable foreseeability of the general workplace hazard, rather than the particular hazard which led to the accident. For example:
• A titanium dust fire may have spread from one room to another only because an open can of gasoline was in the second room. An employee who usually worked in both rooms was burned in the second room from the gasoline. The presence of gasoline in the second room may be a rare occurrence. It is not necessary to prove that a fire in both rooms was reasonably foreseeable. It is necessary only to prove that the fire hazard, in this case due to the presence of titanium dust, was reasonably foreseeable.
Recognized Hazards. Recognition of a hazard can be established on the basis of industry recognition, employer recognition, or "common sense" recognition. The use of common sense as the basis for establishing recognition can be limited to special circumstances.
• Industry Recognition. A hazard is recognized if the employer's industry recognizes it.
Recognition by an industry, other than the industry to which the employer belongs, is generally insufficient to prove industry recognition. Although evidence of recognition by the employer's specific branch within an industry is preferred, evidence that the employer's industry recognizes the hazard may be sufficient.
• Employer Recognition. A recognized hazard can be established by evidence of actual employer knowledge. Evidence of such recognition may consist of written or oral statements made by the employer or other management or supervisory personnel during or before the OSHA inspection, or instances where employees have clearly called the hazard to the employer's attention.
• Common Sense Recognition. 
Sample Hazard Identification and Control Checklist
I certify that I have conducted a workplace survey on the above task to assess the need for personal protective equipment. The personal protective equipment noted above will be required while performing this task.
______________________________________________ ________________________ Signature Date
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Workstation Ergonomic Hazard Analysis
